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, ^ COMPLETE SPECIFrCATION 

- 1 Method of Making Printed Circuit Board 

We, AiATSUSHiTA- iBLEGTOic INDUSTRIAL basc plate to tern the conduaor. Tlie con- 
J-O. Lto., a Corporation organised imder the - ductor in snrh a printed circuit board is the 



laws of Japan, of .,.1006, Oaza Kadoma, 
Kadoma-sbi, Osaka, Japan, do hereby dedare 
the invention, for which \^e pray that a patent 
may be granted to us and the method by which 
it is to be performed to be particularly 



layer of metal powder. In £iccordance with the 
present invention, metal powder adheres to 
tile surfaces of a adhesive material layer, cov- 
ering xhe same and facilitating the subsequent 
chemical depositiott of a metal layer in the 
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desoibed in and by the following statement: — - form of; a dfe^ed electric circuit, and also 
This mvention relates to a method /of pro- assuring strong adhesion of the metal layer 
viding a metal layer on the surface of: an to the base Mate. It is to be noted that the 
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electric insulating material, and more parti-* 
cularly to a method of making printed circuit 
boards. 

^ ^ A conventional mediod of making a printed 
15 ^ .t^ffpiit board is to provide a cofqjer film layer 
on the surface of an electric insulating 
' material, , to apply etching resist on the copper 
layer in the .form of the required electric 
circuit, and then to dissolve away the portions 
of copper layer that have no etching resist 
thereon by etching, the etching resist being 
removed thereafter, f - / 

The present invention is different from such 
a known method, in that only tbe electro- 
conductive elements required are formed on 
the insulating plate^ and consequently it has 
simple manufacturing steps, yet it assures the 
various characteristics required of a printed 
ciratit board. 

^ Another known method of making a printed 
circuit board is one in which metal powder 
is scattered onto the surface of an insulating 
base plate, on which an adhesive material has 
preliminarily been painted over the whole area, 
35 and then applying pressure thereon with use 
of a die in the form of efectric circuit, wherein 
the metal powder is cold welded onto the 
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metal powder layer is poor in electrical con- 
ductivity, the desired , electrical conductivity 
being mainly provided^ by the chemically de- 
posited metal layer. 

Another known* method of making a printed 
drcuit boardiis one in which a mixture of 
metal powder and adhesive material is painted 
or printed on the surface of an insulating 
base plate in the form of a desired electric 
circtut. However, in such a 'fainted circuity 
required conductivity may be hard to obtain 
and, in addition, soldering of other circuit 
elements to the printed circuit is difScult to 
effect. Metal material may be plated <m the 
printed circuit of the mixture of metal powder 
and adhesive material in order to obtain good 
conductivity, but k is very difficult to provide 
a sufficient amount of metal powder exposed 
on the surface of the layer of the mixed 
material to effea the metal plating, which 
metal plating can be accomplislied (miy after 
the surfaces have been abraded mechanically. 
Such a method is, therefore, of poor pracd- 
cability. Metal may alternatively be dectric^y 
plated or chemicsJly plated by a substitution 
reaction on a metal powder layer secured to 
an insulating base plate by an adhesive 
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material, hut in a priirted circuit board, uciany 
individual electric drojits are generally to be 
formed on a base plate and consequently 
electrical plating beconies a very complicated 

5 process, not suitable for mass production. 
Chemical plating by a substitution reaaion 
may be possible, iPidi as by silver plating on 
copper powders or copper plating on iron 
powders. Hotvever, chemical plating by a sub- 

10 stitution reaction is, in general, extremely 
difiScult to regulatr^ so that deposited metal 
is apt to take the form of coarse particles, 
resulting in a weak metal layer. Further in 
sFjch a reaction, the base metal is partly dis- 

15 solved naturally, siinultaneousiy with the de- 
position of desired metal, and the deposited 
metal is preveiited from fntimately uniting 
with the base metal Tn addition, after the 
base metal has been covered by the deposited 

20 metal, a substitution rciaction cannot take place 
and consequently, the ?.<iyer of deposited metal 
is often not suffidectAj thick to serve p.s a 
conductive layer^ Thus, a pdnced circuit board 
made by this method has a conductive layes: 

25 which has a poor adherence to the base plate, 
and a poor mechanical strength, so that the 
conductive layer is apt to be damaged by, toe 
example soldering. Thu^^ such a printed circtit 
board cannot be said to be cf good reliabrJiiy. 

30 ' In these above described known methods, 
smcc the deposited metal particles arc gaieralJy 
coarse, or an ample and efficacious thidcniss 
of the iret<il layer :s difficult to obtain, a 
strong metal film layer cannot be foiiiied. 

35 Thus, such printed circuit boards as have 
heretDbefore been kno^vn have a pcox' 
mechanical strengd:* and are liable to have 
their plated metal layers broken or damaged 
_by soldering thereto of other circuit elements, 

40 'resulting in very poor reliability in connection 
thereto cf the othier circjit elements. 

The present invention aims to overcome 
the abovementioned various disadvantages of 
the known methods of making printed circuit 

45 boards. To this end, this invention comprises 
painting or printing a circuit pattern with 
an adhesive material on an electrically insulat- 
ing base plate* scattering metd powder on the 
plate to cover the painted ox printed ^rea 

50 (which powdej is prefersbly csipahle of seivirg 
as cataljrst for a subsequent chemical reducing 
reaction), adhering nhe metal powder to the 
adhesive mate^ by tsseans of a suitable pres- 
sure applied thereto, removing if necessary, 

55 metal powders not adhering to the adhesive 
materid, optionally hardening the adhesive 
material, for example by heating, and deposit- 
ing metal on the xemaining powder by means 
of a chemical reducing reaction. The metal 

60 powder particles are partly embedded in the 
adhesive material layer, so tiiat they are 
stmn^y secured to the base plate by the ad- 
hesive material, and at the same time, they 
are partly exposed on the surface of the 

65 adhesive material to enable them to serve as 



a catalyst for the subsequent chemical reduc- 
ing reaction. Metal deposited *in the surface 
of the metal powder layer by the chemical 
reducing reaction is composed of dense, 
extremely minute particles. The deposited 70 
metal does not adversely affect the base metal 
powder, and becomes integrated with the base 
metal powder particles which thus serve as 
ceres. This invention enables the attainment 
of a produa similar to an insulating base 75 
plate having a metal film layer bonded thereto 
by the use of an adhesive material, the metal 
film layer having many convex and concave 
portions and consequently mechanical strength 
with strong bonding of conductive layers to 80 
the base plate, great mechanical strength of 
the conductive layer, and superior soldering 
ability. Thus, in addition to electrical charac- 
teristics, tile printed circuit board produced 
according tc the present invention is satis- 85 
factory in, for exairpie, mechanical strength 
and soldering workability for securing thereto 
other electrical parts. 

Tht* present invention will be more fully 
understood from the following detailed de- ^ 
scriptioii taken in connection with the accom- 
panying drawings, in which: 

IRgures 1—5 aie partial sectional views 
of a printed circuit board structure in re&pec- 
livfc: steps of the method of making it in ^5 
ffcoordyjice with tiie present invention; 

Figure 6 is a partial sectional view of a 
mndnied printed circuit board made hi accord- 
ance with the present invention; 

Figures 7, 8 and 10 are partial seaional 100 
views Ox modified printed circuit boards made 
in accordance with die present invention; 

Figure 9 is a partial sectional view of the 
printed circuit board stnicture cf Figmc 10 
at a stage during its manufacture in acconi- 105 
ance witii tiiis inveiitian. 

The electrical insulating base plate 1 (Figure 
1) employed according tc the present invention 
may bi variuui hinds cf svr;ihetic resin plates 
and sy^Ltlied z rasru laminated plates, for 1 10 
sample, having, die necessary electrical and 
mediamcal properties, chemical resistance and 
heat xfsiftance. Tlie mor: popular base plate 
ts a iaminsived place of a phenol lesin. An 
adhesive material 2 (Figm'e 2) is painted^ on 115 
the base plate 1 in the form of a desired 
electrical circuit by any of various painting 
methods, but it is desirable to prepare an 
ink in which smtable printing adaptability is 
imported to the adhesive material, and to 120 
apply the ink to tiie base plate^ by z silk 
screen printing process. The adhesive material 
may be, for example, an tpoxy resin or a 
phenol resin, capable of having, for cxam]plc> 
suitable priiiting adaptability, diemical resist- 125 
ance and heat resistance. 

Metal pc»wder 3 is scattered onto the sur- 
face of the base i>late 1 having the adhesive 
material 2 printed therecn in idie form of a 
desired electrical circuit, as shown in Figure 130 
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3. The metal powder should have such a 
nature that it can serve as a catalyst in .the 
subsequent chemical reducing reactionrdThe 
metal powder may be seleaed from the group 
5 consisting of powdered silver, copper, iron, 
nickel, cobalt, gold, platinum, palladium, 
aluminium, beryllium, rhodiimi, their alloys, 
and particles plated with such metals. The 
powder should preferably have a generally 
10 dendrite shape. The particle size of the metal 
powder used is preferably 10 to lOO/i. The 
metal powder is preferably scattered as evenly 
as possible. After the metal powder has been 
scattered, a suitable pressure is applied there- 
15 on sudi that the adhesive material in the form 
of the electrical circuit retains the powder and 
is not deformed. A press may be used to 
provide the necessary pressure. Also a pair of 
rollers, for example rubber rollers, may be 
20 employed for passing therebetween tiie assem- 
bly shown in Fig. 3. One of the rollers may 
be^ driven by a power means, the other joUer 
being used to bear on the powdered surface 
of the plate. ^ 
25 Metal powder not adhering to the adhesive 
material 2 is removed, and the ^adhesive 
material is cured or hardened to secure the 
metal powder adhermg thereto as shown by 
4 in Fig. 4. The removed metal powder may 
W be recovered for re-usc By suitably selecting 
the thickness of the painted or printed layer 
of adhesive material, the shape and size of 
the metal powder particles and the pressure 
conditions, the metal powder can be secured 
35 to the adhesive material in intimate adhesion 
therewith, with individual meM powder par- 
ticles partly embedded in the adhesive material 
and partly exposed beyond die surface of 
adhesive material layer. Thus, the metal 
40 powder is strongly fixed on the base plate by 
the adhesive metsd and, at the same time, 
it enables the deposition of metal by means 
of the chemical reducing reaction. 
Copper, nickd or any other suitable metal 
45 may be deposited by the chemicri reducing 
reaction on the metal powder fixed to the 
insulating base jdate by means of the ad- 
hesive material as hereinbefore described. Hie 
invention will be explained farther taking 
50 copper as an example of the deposited metal. 
An insulating base plate having &e metal 
powder fixed thereto as hereinbefore described 
and shown in Fig. 4 is immersed in an 
alkaline solution of a complex salt of copper 
55 containing formaldehyde added thereto as a 
' reducing . agent. Copper ions in the solution 
, are reduced by the formaldehyde to deposit 
metallic copper, and since the metal powder, 
.for example sflver or copper, fixed to the 
60 , insulating base plate serves as a catalist in 
the above reactioi^ the copper deposition onto 
the metal powder is accelerated. Consequently, 
if appropriate reaction conditions are selected, 
it is possible to have copper 5 deposited onto 
^ the metal powder 4 omy, as shown in Fig. 



5. Alternatively, for example, nickel may be 
deposited in place of copper, in whidi case 
a nickel salt solution may be used containing 
soditun hypophosphite asf a reducing agent, 
into which is immersed the base plate having 70 
the metal powder layer fixed thereto in the 
form of the desired electric circuit. A nickel 
or iron metal powder layer is preferably used 
in this case. • 

One of the important features of the present 75 
invention is that.a' predetermined metal should 
be deposited by means of the chemical reduc- 
ing reaction" only onto the' metal particles 
fixed to the insulating base plate. However it 
is to be understood 5iat the invention is not 80 
limited to particular reaction conditions, such 
for example as the formation of ' a plating 
solution, for improving various charaaeristics, 
such for example as the deposition rate of the 
metal or the stability of the plating^ solution. 85 

The metal • deposited as above described 
forms an extremely dense layer and is bonded 
> strongly with The base metal powdei:' fixed to 
^ the insulating base plate, and in addition, such 

metal powder is strongly bonded by^ the de- 90 
' I>osited ^ hietal ^ layer. As a result, a great 
mechahical strength is obtained, and soldering 
of external- parts or elements to the metal layer 
-can be effected *^th ease and safety, just as 
in the case of ordinary metal foil fixed to a 95 
base plate. Since the layer of metal deposited 
by the reducing reaction is fixed to the in- 
sulating base plate through metal particles 
partly embedded into the layer of adhesive 
material, it is very strongly bonded to the 100 
base plate. 

Hie invention will now be further illus- 
trated by way of example. 

Example 1 

To 30g of ^oxy resin consisting of 20g of i05 
Achmex R-11 and lOg of Achmex H-85 was 
added 3g of carbon to obtain an adhesive 
material, Oa an insulating base plate of a 
phenol resin laminate a desired form of elec- 
trical circuit v/as printed with the adhesive 110 
material by a silk-screen printing process. 
Copper powders of 10 to lOOfi particle size 
were then scattered onto the layer of adhesive 
material to a tliidcness of 1 to 2 nma, and 
a inressure* of 0.5 — 1.0 tons/cm= was applied 115 
thereon to secure the copper parddes to the 
adhesive material. Coi^>er particles not 
secured to the adhesive material were removed, 
and the adhesive material was hardened by 
heating it at 150±10°C. for about one hour. 120 
After preliminary treatments, for example 
water rinsing and add rinsing, the plate was 
imm ersed in a solution of the following forma- 
tion at 25^ — ^35°C, in order to deposit copper 
onto the above-mentioned copper particles: — 125 
copper nitrate 8.0 g 

potash soda tartrate 15.0 g 

caustic soda 10.0 g 

formaldehyde (36%) 40 ml 
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The above constituent*? were dissolved into an 
appropriate amotrnt of v/arer for forming I i 
of the solutioD as a whole. 

After a predetermined amount of copper 
5 had been deposited by the reducing reaction, 
the plate was taken out of the solution, washed 
with water and polished to complete the 
printed circuit board. 

10 A desired form of electric drciiit was 
printed on a phenol-resin laminated plate with 
an adhesive consisting of a phenol resin^ 
oenzyl alcohol ?nd carbon by a silk-«creen 
printing process, and iron particles of about 
15 10 to 100/'. size were pcattered thereon to a 
thickness of 1 — 7. mm. After application of a 
pressure of 0.5 — 1,0 tnns/cm", iron particles 
not adhering to tne adliesive material layer 
were swept away^ and the adhesive material 

^0 :vas cured by heating at 15Q^±10^G. for 
about one hour. After pr-eliminaiy tr^tirentSt 
for example water washing ?\nd acid washIng^ 
tlie plate was iioraersed in a sohittan cf the 
following formation et Si>^ — 100°C: — 

25 nickel chloride. 30 £r 

sodium hynnphosphite 10 
sodium citrate B 
water to form 1 I *>f 5o]iJtio3 as a who'k. 
After a predetermined amount of nidsel had 

30 been deposited^ the plate was tsken ant of 
the solution, washed and polished. 

Several modifjcgdo/?? of the basic process 
of thft pre^eni: inventior hereinabove described 
will iiov/ he esplained-^ 

35 In order to strengthen the joint ofj for 
eicample, a lead wire to be soldered t> the 
printed circcit through a hole in the base 
plate, a metal layer may be formed cocjt 
dnuonsly from a ccBdiictor on the siu^ace of 

40 the insulating base plate and on a portion 
of the hole to enable solder material to enter 
the hole, thus ensuring positive and strong 
soldex jointing and also retnfordng the attach- 
ment of the lead wire to the printed circuit 

45 plate- 
Referring to Fig, i>, a hole A for the mser- 
tion of parts is fbrrned through tjie insulatmg 
base plate 1 having requisite electrical charac- 
teristics as well as mcchrmicpJ strength, by 

50 drilling or by punching. Fimdiing is preferred^ 
as the hole formed idieieby has somewhat 
' roimded edges advanrage/3us for the subsequent 
step of workii^. A ?.ayer of adhesive material 
2 is formed in the shape of the desired elec- 

55 trical drcuit on the base plate 1 in the manner 
hereinabove described, the base plate ha^g 
holes A for lead wire insertion formed at 
predetermined positions in the electrical cir^ 
cuit. At this time, the adhesive material is 

60 applied to the surface of base plate 1 and also 
to a portion of the inner wall surface of holes 
A for lead wire insertion as shown by refer- 
ence number 2'. Aletal powder is then scattered 
onto the adhesive layers 2 and 2% to serve 



as a catalyst in the: subsequent chemical re- 65 
ducing reaction for the deposifrion of conduc- 
tive metal, and mechanical pressure is applied 
to the adhesive material layer, as hereinabove 
described, for positively securing the metal 
powder layers 4 and 4' to the adhesive 70 
material layers 2 and 2', respectively. The 
adhesive material layers are then hardened to 
fix the metal powders to the base plate. Sub- 
sequently, conductive metal layers 5 and 5' 
are formed on metal powder layers 4 and 4' 75 
by the chemical reducing reaction hereinabove 
described, With the metai layer 5' tlius formed 
partly ir. hole? A in continuation with the 
circuit layer 5y soldering lead wires that are 
inserted into the holes A. is effected over the 80 
layer 5 as well as layer 5', thus affording 
increaJ^ed strength. 

A conductive layer may be formed on the 
whole it net w.?Il surface of hole A, as shown 

Jrigs, 7 *o 10, m order to provide increased 85 
reliability for positive soldering of lead wire. 
This is particularly advantageous when printed 
electrical cir^^ruitr are fonned on opposite sur- 
faces of tj?e base plate 1 and are electrically 
connected ic eoch other through the conduc- 90 
tive Jayerc on the v/ai!s of the holes in the 
plates. In tht: example shown in ¥lg, 7, the 
ias'j?iaring base plate 1 has smooth surfaces. 
Til tJiis esample^, after prevision of holes A, 
one cf which is shown in Fig. 7, an activating 95 
ireatmeot is effected for facilitating metal de- 
position by the subsequent chemical reducing 
reaction. Various activating treatments may 
be employed, but in this example, the base 
plate 1 was immersed in stannous chloride 100 
solution and palladium ch?.oride solution, 
successively. Ibis activating treatment is 
ejected for the base plate 1 as a whole^ but 
since ilie base plate has tstccmely smooth 
surfaces, the activity imparted by the treat- 105 
ment to the surfaces i*f base plaro 1 can 
readily be removed of by water wa4iing, 
bn-ishiiig iiT li^K sweepnig ox rinsing, and the 
inner wall srjrfxc^ of Me A only preserves 
the activated J^yer 12. An adhesive material 110 
layer 2 is theri fo^rmed cn the siirface of base 
plat:e 1 in the desired fosm of electric circuit, 
with the hols A. positioned at a predetermined 
paint in the layer 2, and catalytic metal 
powder, copper powder for e.^ampie, is scat- 115 
tered onto tiie adhesive layer 2 and pressed 
thereto to form metal powder lajrcr 4. The 
subsequent chemical reducing reaction for 
effecting the deposition of tiie conductive 
metal layer is effected, in this example, by 120 
immersing the plate in a liquid mixture of an 
alkaline solution of a copper complex: salt 
and formaldehyde. As a result, copper is 
deposited ?n the copper powder layer 4, the 
copper i^owder serving as catalysts while, on 125 
the activated layer 12, copper is also deposited, 
with the layer 12 acting as a catatytic core. 
Thus, a conductive metal layer 5 is formed 
simultaneously on both copper powder on the 
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base plate and the activating layer 12 on the 
hole surface. 

In the example shovra in Fig. 8, the sm*- 
faces'of base plate 1 are not smooth and \hey 
5 retain activated layer 12 formed by the above 
desaibed activating treatment even after water 
washing and rinsing. In this case, the surfaces 

01 base plate 1 are painted with an insulating 
paint 1?, with the activated layer 12 in the 

10 hole A only exposed. Then, adhesive material 

2 is applied on the insulating layer 13 in the 
form of the desired electric circuit, catalytic 
metai powder is scattered on ihe adhesive 
material layer 2 and pressed thereon to form 

15 metal powder layer 4. After hardening of the 
adhesive layer^ the plate is immersed in a 
liquid nuxture of a metal salt solution and a 
reducing agent to effea the chemical redudng 
reaction for depositing conductive metal layer 

20 6 on the metal powder layer 4 as well as on 
the activated layer 12 in the hole A, • 

In the example shown in Fig. 9, the insul- 
ating base jriate 1 also has roUgh surfaces 
which cannot be worked to make the surfaces 

25. smooth enough. In this example, a soluble - 
paint 13 is firat^' applied to the surfaces of 
base plate Ij and' theii holes A for'Iead wire 
insertion, only one of which is shown, are 
formed therethrough. Thereafter, activated 
- 30 layers 12 and 12' ' are formed by the afore- 
mentioned: activating treatment on the surfaces 
of base plate 1 as well as oa the inner sur- 
faces of holes A. If the soluble paint Jayas' 
13 are then removed, the activated layers 12 

35 on the sittfaces of base plate 1 are also re- 
moved along with layers 13, but the activated 
layers 12' are left, as shown in Fig, 10* Ad- 
hesive material layer 2 is then applied to 
the base plate 1 in the form of the desired 

40 electrical circuit, whereafter catalytic metal 
powder layer 4 is applied to the' lay^ 2. After 
' the adhesive layer 2 has been ha^denexl, tiie 
plate is immersed in a liquid mixture of a 
metal salt solmion and a redudng agents for 

45 depositing conductive metal layer 6 simul- 
taneously on the metal powder layer 4 as wdl 
as on the activated layer 12'. ; ' 

As has been- illustrated in ' the foregoing 
description, a' conductive ' metal layar may 

50 form^ on the inner surfaces of hoks A for 
insertion of parts and on die surface of a 
metal powder, for example copper powder in 
the form of a desired dectric circuit on the 
base plate simultaneously and in conrinoation, 

55 so that jHiocess of this invention may be 
simple and easy to effect In addition, solder- 
ing of lead, wires of parts can be effected, 
with solder material entering into the holes 
A cnrircly,- and the reliability of soldoed 

60 joints is dius remarkably incr^sed Furdier, 
when dectrical circuits"' are printed <m both 
of the opposite surfaces erf tiie base plat^ they 
may be connected together through the con- 
ductive metal layer on' thie inner surface of 

65 holes A. * 



WHAT WE CLAIM IS: — 

1. A method of making a printed circuit 
board comprising printing or painting a cir- 
cuit pattern on a surface of an insulating plate 

in an adhesive material, scattering metallic 70 
powder on the plate to cover the print^ or 
painted area, applying a pressure thereon to 
make the powder adhere to the adhesive 
material and subsequently removing any 
powder not so adhering, and depositing metal 75 
on the remaining powder by means of a 
chemical reduction reaction process so as to 
form the printed circuit. 

2. A metliod according to claim 1 wherein 
the resultant layer of deposited metal has 80 
sufficient thidcness to enable soldered metal 
junctions to be formed therewith, 

3. A method according to claim 1 or claim 
2 wherein the metal powder is chosen so as 

to act as a catalyst in tiie aforesaid reduction 85 
process. 

4. A method according to daim 1^ 2 or 3 
wherein the adhesive material is applied to 
the surface by a silk screening process. 

5. A method according to any preceding 90 
claim wherein the adhesive material is hard- 
ened immediately after removing any metallic 
powder not adhering to the adhesive material. 

6. A method according to any preceding 
claim wherein pressure is applied to the 95 
powdered plate by passing it throng tht nip 

of a pair of rollers, the pressure being limited 
so as to avoid disturbing the printed or 
painted circuit 'pattern. 

7. A method'-dccording to claim 6 wherein 100 
one of the rollers is driven by a power means, 

the odier roller' beuCig used to bear on the 
powdered surface of the plate. 

8. A method ' kccording to any preceding 
daim wherdn the metallic powder comprises 105 
at least one of a group consisdng of nid^, 
copper, sflver, gold, platinumj palladium, their 
alloys and partides having sxich metals plated 

on them. * 

9. A method according to daim 8 wherein 110 
the adhesive is hardened immediately after 
removing any metallic powder not adhering 
thereto, and the plate is then immersed in a 
liquid mainly comprismg an alkali soludon of 
copper conq^le^'j^Jsmd formalddiyde, whidi 115 
formddehyde\a£ts as .the reducing agent in 

the zeducmg 'r&ction process, ^ere being 
copper deposit^ a^ a layer on the adhedve 
as a result of the reaction process. 

10. A method According to any one of 120 
daims 1 to' y^ 'v^eiein the metallic powder 
comprises at lekst one of the ^oup consisting 

of iron, nid^, cobalt, aluminium, beryllium, 
platinum, palladium, rhodium, thdr alloys, 
and parrides having sudi metals plated on 125 
diem, and wherein the adhesive is hardened 
immediatdy after removing any metallic 
powder not adhering thereto, and die plate is 
immersed in a liquid mainly comprising a 
nickd salt solution and a hypophosj^te, vMdi 130 
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hypophosphlte: acts as a r^^dudug agent in the 
reduction reaction process, there being nickel 
deposited as a layer on the adhesive as a 
re^t of the reaction process. 

5 11. A method according to any preceding 
claim including the initial step of forming a 
hole in the {Sate in such a position as to 
provide in the finished circuit board a socket 
in a predetermined position for the insertion 

10 of a connector of an external circuit element, 
and wherein die method is adapted so that 
the conductive metallic layer formed on the 
adhesive extends along the wdLl of the hole. 
12. A method according to any one of 

15 claims 1 to 10 including ihe initial steps of 
rendering the surfaces of the plate smooth, 
forsning a hole in the piare in such a position 
as to provide isi the finished circuit board 
a socket in a predetermijied position for the 

20 insertion of a coiuiector cf an external circuit 
eltanejitj Immersing the plate in a solution 
of stannous and palladium dilvoride respec- 
tively so as to provide an activated surface 
to the wall of th^j hole on which metal will 

25 deposit from one surface of* the plate to the 
opposite one during the reduction process, 
and reinoving the activation on the latter sur- 
faces of the plate by waamg, polishing aTid/ 
or brushing or the iik&. 

30 13. A method according to smy one of 
chiims 1 — 10 including the initial steps of 
foiming a hole in the piatc in stidi a position 
as to provide in the finished circuit board a 
socket in a predetermined position for the 

35 insertion of a connector of an external circuit 
element^ inamersing the plate in a solution of 
stannous and palladium chloride respectively 
so as to provide an iictivated surface to the 
wall of the hole on which metal will deposit 

40 &oni one surface of dxe plate to the opposite 
one durmg the reduction processi, and cover- 



ing the surfaces of the plate except the sur- 
face of the hole with an insulating paint. 

14. A method according to any <Mie of 
claims 1 — 10 including the initial steps of 45 
covering the plate with soluble paint, forming 

a hole in the plate in such a position as to 
provide in the finished circuit board a socket 
in a predetermined position for the insertion 
cf a conneaor of an external circuit element, 50 
immersing tiie plate in a solution of stannous 
and palladium chloride respeaively so as to 
provide an activated surface to the wall of 
the hole from one surface of the plate to the 
opposite one during the rcduaion process, and 55 
removing the soluble paint from the surfaces 
on which it was painted so as to remove the 
activation from the said surfaces but leaving 
it on the wall of the hole. 

15. A method according to any preceding 60 
claim wherein the adhesive is hardened im- 
mediately after removing any metallic powder 
not adhering thereto and the surface on whidi 
the circuit pattern is printed or painted is 
washedo ^5 

16. A method ixiajvdlog to claini 15 wherein 
giie washing process inciudes an add rinsing. 

17. A method of making a printed circuit 
beard according to claim 1 substantially as 
described with reference to the specific 70 
examples and die accompanying drawing. 

18. A printed drcuit board made by the 
mediod according to any one <rf claims 1 to 

19. Apparatus including a printed circuit 75 
board according to claim 18. 

For the Applicants: 
LLOYD WISE, BOULY & HAIG, 
Chartered Patect Agents, 
Norman House, 
105—109 Strand, 
London, W.C.2. 
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COMPLETE SPECIFICATION 

Ihls. drawing Is a reproduction of 
the Original on a reduced scale 
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